Cognitive control, the ability to voluntarily guide our behavior, continues to improve throughout adolescence. Below we review the literature on age-related changes in brain function related to response inhibition and working memory, which support cognitive control. Findings from studies using functional magnetic resonance imaging (fMRI) indicate that processing errors, sustaining a cognitive control state, and reaching adult levels of precision, persist through adolescence. Developmental changes in patterns of brain function suggest that core regions of the circuitry underlying cognitive control are on-line early in development. However, age-related changes in localized processes across the brain, and in establishing long range connections that support top-down modulation of behavior, more effective neural processing for optimal mature executive function. While great progress has been made in understanding the agerelated changes in brain processes underlying cognitive development, there are still important challenges in developmental neuroimaging methods and the interpretation of data that need to be addressed.
Introduction
Adolescence is a period when many aspects of decision-making appear adult-like, yet adolescents' decisions are inconsistent, and this often leads to suboptimal or even dangerous behavior. The ability to voluntarily guide behavior in a goal-directed fashion is essential to mature decision making. Cognitive control and executive function are terms used to describe the processes that allow us to voluntarily guide our behavior. While adolescents can exhibit sophisticated voluntary behavior, the ability to do so consistently continues to improve during adolescence, making cognitive control a particularly useful model for investigating the vulnerabilities of this period. Characterizing the brain circuitry underlying immaturities in cognitive control can elucidate the important aspects of the neural basis of decision making in adolescence. This paper reviews how typical adolescents differ from adults on two fundamental aspects of cognitive control -response inhibition and working memory (Fuster, 1997b) . Response inhibition refers to the ability to voluntarily select a task-appropriate, goal-directed response while suppressing a more compelling but task-inappropriate response. Working memory refers to the mental 'sketch pad' that allows us to retain relevant information on-line in order to make a planned, goal-directed response. While these processes work together to support goal driven behavior (Miller & Cohen, 2001) , they can be considered independently to characterize specific profiles of cognitive development (Demetriou, Christou, Spanoudis, & Platsidou, 2002; Luna, Garver, Urban, Lazar, & Sweeney, 2004) .
Major psychopathology can often emerge or intensify during adolescence, indicating that there are vulnerabilities inherent to this developmental transition that may contribute to mental disorders. Additionally, cognitive control is usually compromised in major psychopathology (Luna & Sweeney, 2004a; Sweeney, Takarae, Macmillan, Luna, & Minshew, 2004) . This suggests that investigating neurocognitive development can serve as a way to probe the integrity of complex brain circuitries associated with psychopathology. For example, if the maturation of long-range connectivity in the brain proves to be important for the late developmental improvements in cognitive control, these processes may be compromised in psychopathology. Additionally, normative adolescence is also characterized by a peak in sensation-seeking that can lead to risk-taking behavior that undermines survival (Chambers, Taylor, & Petenza, 2003; Spear, 2000) . Delineating the normative processes that underlie the improvement in cognitive control from adolescence to adulthood provides a template for understanding the neurobehavioral basis of both psychopathology and risk-taking behavior. 
